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Sir or Madam: 

The appeUart filed an Appeal Brief on fvlarcii 1", 2006 m the strove - 
identified application, to which the Office provided an Examiners Answer Oii July 28, 
2006 (the "Answer). No portion of the Appeal Brief has been objected to or denied 
entry. The appellant respectfully submit this Reply to the Examiner's Answer, pursuant 
to37CFR41,41 
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The Claimed Products Am Formed Sy Noyel Processes And Possess Distinct 
Frop0rtl©s That am Mew and Not Obvious Over the Prior Art 

it is admitted In the Answer that Hiimas does not disclose ail the limitations of the 

process defined by ciaim 7, Hslmas ss the oniy reference app'ied agalnsi claim 7, so this 

sdrnlssion shcuid not be ovenooi^ed; Hiiiiias fails to disclose or suggest the 

crosslinking and specifio heating steps of claim 7, Answer, §1 , f 6-8, According to the 

M.P.E.P. 2113, therefore, the question with respect to patentability of claim 7 js whether 

the claimed product is the same or s^rtviiar to the product produced by the process of 

Hsimas- If not, claim 7 is patentable. As set forth below in mora detail, tiie Answer has 

failed to establisii that the praduct denned by claim 7 is the same or similar to the 

product produced by the process of Hiimas, and claim 7 should therefore be allowed. 

The situation with respect to claim 8 is a bit more compiieated, because both 
Hiimas and Uernura are separately applied against claim* 8. K'onetheiess. the central 
issue is the same; whether the product of claim 8 is the same or simiisr to the products 
produced by the processes of either of Hiimas or Uernura. .As set fonh below in more 
detail daim 8 de^nes a product tliat is not the same or similar to the products produced 
by either of Hiimas or Uernura. and claim 8 Is therefore aliowabie. In addition, the 
Answer atterr;p:s Oijt fails io show that Hiimas or Uernura d;sciose liie sa?Tie process as 
defined Py claim 3. it is demonstrated below that in fact, neitiier Hiimas nc-r Uerniira 
disclose the same process as defined by claim 8. 
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1' THE AMSWER FAILS TO ESTABLiSH THAT THE PROCESS OF 
CLAIM 7 RESULTS IN A PRODUCT SUBSTANTIALLY IDENTICAL 
TO THE PRIOR ART 

;t is yndispute-i that the cen^mic product pfoduced by the process of Hsimas ss 
not a structural ceran.ic fiber, as it /rfi^sf be carried by a core structural fiber, such as the 
carbon liber disclosed In Example 1 . CoL 12:1-2; col. 5:14-38. Hilmas discioses a "co- 
axial fllamenf t^at Is a "fiber-relnforced matrix composite." Col. 9:10-13. In contrast, as 
the Answer acknovvsedges. the process of claim 7 does not require any fiber 
reinforcement. The specification doss not disclose use of additional fiber reinforcement, 
and one of the benefits of the invention Is that no fiber relnforcemer^t is required. This 
can be extremely beneficial for high-temperature applications, such as rocket nozzles. 
Hafnium carbide Is durable at extreme high temperatures, so eliminating the need for 
reinforcing materials that are not as; durable .at extreme high temperatyres is plainly 
benetlciai. See. & a. Appiication a-i page 68. me S ■ page 70, hne 8 

in the Answer, It is argued that claim 7 does not exclude the possibility of fiber 
reinforcement. .Answer, page 7. This, however, is beside the pomt It Is undisputed 
that the fiber produced by Hllmas must indude a supporting structural carbon fiber, as 
this is the only structure discfosed, whte the fiber of claim 7 /;as f?o rfeaci for a structural 
supporting fiber, as no supporting fiber Is defined and it is plain from the specificaT!on 
that no supporting fiber Is needed or desifBd. Therefore, these are plainly distinct 
products, and the Exarf^lner has not shown that they are the same or similar. Even if 
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t"6 tit^er-r?>n5c-ce.l cX'sr^o?!^-? d!<^CH?sed by Hsimas can be called a ceramtc Hber as t"e 
Exarniner argues, st makes no difference to Ihe product-by-process analysis. The 
cafton-relnforced ceramic fiber is still different from a ceramic fiber made by a r^ovel 
process so as to require no reinforcement To say that they are the same or almost 
identical is "iilogicai. and ignores the substantial benefits provided by eliminating the 
need for a supponirg carbo-n fber It Is a bit like saying that a rocKet that can fly without 
v/ings is the same as s plane that requires wings to fly, because wings could 
tneoreticaliy be attached to the rocket. Under this logic, it is doubtfui that any prodiict 
could ever l^e found distinct from another, 

In the Answer, starting at the last full paragraph on page 4 and continuing 
through the first paragraph ending on page 5. it is argued fnat the admitled novel steps 
do not appear to smtpart distinctive qualities to the final product. However, Applicants 
bear no burden of demonstrating such facts, and whether or not the distinctiveness of 
the resulting product is deemed to arise from a particular novel step or steps is 
lnimaf.eriaL it Is the entire claimed process that is novel, including every csainied step. 
What is relevant is that the resulting product for the novel process is not the same as 
v</tiat results from prior-ast processes, as fully explained above. The distinctiveness of 
the product arises because the resulting ceramic fiber is derived from a preceramic 
polymer. The preceramic polymer is, unlike Hilmas, not merely burned away to leave a 
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pre-Avistsng cersmic matenai. instead, the preceramic polymer ;s transformed y'ra 
cress- iinKinq arid pyroiys^s to prepare a ceramsc *lber that needs no reinforcement. 

The fibas- aetlned by dam 7 is suiiabiy defined £>y a produci-by-procass dalm. as 
s product with distinctive self-supporting qualities imparled by tlie manufacturing 
process. This a different result from the carbon-fiber reinforced f^ber of Hilmas. The 
Exsminer has set fo^h r^o arguments or evidence to support her contention ihBt the 
claim<$d hafnium carbide fiber is same or similar to a carbon-reinforced fiber, and ors its 
face this argument is illogical. Because the process of claim 7 is admittedly novel and 
tlie resting product has mi been shown to be the same as the prior art, c^alm 7 is 
therefore patentable. 

2. THE CERAMiC CGNTAiNsNG POLYMER OF HH..MAS sS NOT A 
-PR £CERAMIC POLYr-/£R' AND THUS. HiLMAS DOES NOT 
DISCLOSE A FIBER DERIVED FROI^ A PRECERAMIC POLYMER 

The Appiioant and Examiner are in agreement that Hiii'-as n^erely discloses 
mefting a polymer containing a hafnium carbide powder. Therefore, Hilmas fails to 
disclose a "ceramic Hb&r comprising hafnium carbide derh/ed from a pre-ceramic 
polymer/" as defined by claim 8. 

Hafnium carbide is a ceramic material . Therefore, it cannot also be a pre- 
ceramsc n-satenai The prefix °pre-' must be construefi according to its ordinary 
meanirsg. SoiTseLhing that is "pre-" proceeds what comes after. For example, an event 
cannot be considered both "prehistohc" and '^historic/' as these two words denote 
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r-iuluaHv e\cs=j^^-ve things likewise, a material cannoi be both ■'D'a-cferafi's^c o?" 
'■ceramic"" at the same Hme, F^rst the material Is pre-a^raniic. then it becomes cerarnic. 
Hafnium carbide is a ceramic material, therefore it is not a pre-ceramic matarisi. There 
seems to be no disagreement on this point. Just as plainly, hafnium carbide is not a 
potymer rr^aterial, and for this reason also cannot be a preceramic polymer. 

The ExaT.iner maintains, however, that the c^aim term "hafnium containsnQ 
preceramic polymer" ss met by Hiimas, which disdoses "a poiymer that is noi cerarnsc 
(i.e. acrybid resin) and contains hafnium carbide." Answer, § 10, f 1. The Examiner 
heipfuily explains that she *does not understand why the acryloid resin in Hllmas et al is 
not a pre-ceramic polymer." /c", Th^s ccnfus"c-n -s :^enEp* undes-standable, but results 
in an erroneous rejection of ciaim 8 The acryloid resin of iiiimss is definitely not a pre- 
ceramic poiymer. 

The acr/lold resin is not a pre-ceramic polymer, because it never becom&s a 
cwamic matemf. Instead, the themioplastic acryioid rssin binder is merely used to bind 
the powdered ria"'pk,:m ceramic to a supporting carbon fiber orior to pyroiysi* During 
pyroiysis, trse resin matenai ss bu?rsed away, leaving the ha:nii.im carbsde po^vder matrix 
bonded to the underlying carbon ftber. Hilmas, col, 9:6-13; claim 6. As Hilmas explicitly 
teaches, lt|he part can then be placed into a furnace and subjected to heat to bum out 
eny renmining ihsnuopiasfic." Co'' 9-6-1C ;emp)has;s added ) The res^n of Hilmas ss 
burned away, and is nof transformed snto a ceramic material. Therefore, the reslr? is not 
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a pre- cerarnic r jrersai The distinction from the pre-ceramic polymer defined by claim 8 
5S dear and fundamenlaL 

In contrast, the present application discloses, and claim B defines a ceramic 
comprising hafnium carbide derived from a pre-ceramic polymer. The specification 
dEscioses that the preceramic material is transformed Into a ceramic material by 
pyj'oiys^s. IV^en in pre-cerarnic poiymer fcrni, t'-e hafnium exists as metal stoms or 
metallic sait n^slecuies incorporated in the atomsc structure of a poiyn^er with carbon, 
hydrogen and nitrogen atoms. See, e.g., Application at page 70, line 9 - page 71, line 
15; Figs. 6-7, Such polymers are plainly not ceramic materials. They are polymers that 
can be malted at rei'^t:ve!v kvA<' tempe'-^turps anc- sp^.r to foni structural fibers. Page 
72. line 12 - page TvS, line 14, After crossiini<ing ana pyrolysis, the polymer becomes a 
ceramic material, id, see also Ex. 27. page 123 et seq. Indeed, the specitlcatbn 
consistently uses the term "pre-ceramic polymer" to refer to like polymer materials that 
are transfomied into ceramic materials by crosslinldng and pyroiysis. 

Those of skill in the art also use the te^rn "pre- ceramic poiymer~ oons^stent vv;Th 
the specsfioation and meaning set fonh aOove for ciaLrii S. For example one 
engineering teacher described preceramic materials to his students as "similar to 
conventional them>oset1ing polymers with the exception of conversion to ceramic with 
an addilk^;^;^! i^ioh temperature processing step.*' Mesve Erdahi, 'MS 5199C. 
Preceramic Polymer Processing Labofatory," Univ, of yinn,; 
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^ -^v •='v V. ^Cv c>e^''::::i5 ^ accessed 

Sept. 27: 2006. According io Erdahi, a pi'ecerarnic posvsTief rnusl be capable of 
converting to ceramic upon hjgh ternperalure processing. This is distsnct from Ihe 
material that Hlimas discbses, which is a ceramic/resin/carbon fiber composite. In 
Hilmas, the resin is burned away to leave a pre-existing ceramic material supported by 
a carbon iber. No conversion of any part of the sxjmposEte material to ceramic takes 
place, 

Themfors, accprding to the ordinary meaning of "hafnium containing pfe-ceramic 
poiymer./' Is meaning In light of tlie ipeeificstion, and as used m the art, claim 8 
mquires that the ceramic fiber comprising hafnium carbide be denved from a non- 
ceramic polymer materiai; I.e,, a material that is capable of being transformed into 
ceramic upon heat treatment. Hilmas fails to disclose this, and instead disctoses 
burning away a t^emioplastio resin to leave a pre-existing ceramic material. Because 
tne resin of Hilmas is burned away, and is not transformed into a ceramic material, it is 
not ss pre-c&ramic material Likewise, the hafnium carbide materia! of Hiinnas is not a 
pre-cersmic ;-nateriai< because it is already a ceramsc when it is co-extruded min a 
thenr^oplastic canier onto a carbon fiber, and Is not a polymer materiai, besides. 

Hilmas ^ils to disclose or suggest a pre-ceramic polymer, and therefore fails to 
disclose the process hy which ire *'hers of claim 8 are formed The sssue of 
pater5tability of claim 3 therefore narrows to ihe question of whether of rsol a hat>;iuin 
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carbide rnafersai delved frasi^ a preceramic polymer is dFiferern fron^ -3 carbor^ fibe? 

resnfofoed hafnium casbide ceramic, as disclosed by Hilrr^as. The psesent appiicatlon 

teaches how to prepare a ceramic fiber comprising hafnium carbide derived frDm a 

preceramic polymer. As tiie specification teaches, when the ceramic fiber is derived 

from a precersmic polymer, there is no need for a supporting carbon fiber. For the 

same reascns as set forth above in § 1 regarding claim 7, it cannot be shown that a 

carbon-fiber reinforced ceramic as disclosed by Hiirnas is the same as a fiber 

comprising hafniym carbide derived from a preceramic poiymer, and therefore Hiirnas 

poses no bar to patentability of daim 8. 

i; «noLiid aisc be railed lhal. it would be unfair to require Applicant to claim the 

fiber as consisting of hafnium carbide, because it would be triviai to design around sucii 

a claim. The Applic^r^t has advanced the state of the art by sriowsng how to prepare a 

hafnium carbide ceramic fiber from a preceramic polymer, and is lawt^lly allowed to 

claim the new aod distioot products that are derived from this novel process. 

3- UEMURA DOES HOT DISCLOSE A PRECERAM IC POLYyER AND 
THEREFOR E FAILS TO DISCLOSE A CERAMIC DERIVED FROM A 
PRECEiiRAIVlIC POLYMER 

It is undisputed that Uemura. similarly to HilmaS: discloses a composite carbon 

fiber vviii^ a ceramic layer formed by reacting the carbon fiber with a carbsde-formng 

compound. It is admitted that "the fiber in Uemura et al. is a myltliayered ftber having 

an outer ceramic layer," .Answer, page 1, lir^es 7-8. Essentially, this Is an end product 
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hsfnsum :;arboo .a>6r 1 m only difference is tnat m e iiinas the carDsde ts aoded as a 
powered ceramic and sn Ueniura, it Is formed by exposing the carbon fiber to a carbide- 
fofming compound. As rsoted in the Appea! Brief, the carbide layer disclosed by 
Uemura >s very thin, and the product is pdmanly a carbon fiber. Applicants therefore 
mainiatiri Uemura does not disclose a ceramic fiber. 

But even if Uemyra is deemed to disclose a ceramic fiber, it 1$ not derived from a 
preceramic polymer. In the Appeal Srfef, it shown that a carton fiber is not a 
preceramic polymer, and this conclusion is not disputed in the Answer. Instead, it is 
argued that the pitch or posyacrylnitriie (PAN) nbers from which the carbon fibers are 
farmed by pyror/sis are preceramic polymers. Answer, page S, lines £1-26, As with 
Hilmas, this interpretation subverts the ordinary meaning of pfeceramic polymer, its 
meaning in light of the specrHcation, and meaning as understood In the art. As 
showr^ above, a preceramic polymer is a polymer that converts to a ceramic material 
i:pcn ^'iH ^an-iperai-ure processing. Flitch and P.AN convert, to carbon upon hich 
t3"-^p-?rature processing Carbon ls not a ceramic matensi I nerefore, nesthes of these 
carbon precursor materials is a preceramic polymer. 

Failing to disclose a preceramic polymer. It follows that Uemura fails to disclose a 
ce-sniic f:b.^r ot ar-y type df-rsveJ from a preceramic polymer. Failing to disclose every 
i'lmita^ion of claim S, Uemura poses no bar under § 102, 
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No,r r.as U.e;"<s beer; anv sho^vsng that ihe fiber of Uerr^jra is tHe sarr?e as & fibe? 
derived from @ precaram>c poiymer. Uemura disdoses a fiber that principaHy 
comprised of carbon, which is piair^ly different ttian a fibBf oorwusing hafnium carbide 
derived from a preceramic polymer, as defined by clatm 8, As explained above, the 
claimed fiber has no need for a carbon fiber or other structural support. Also, Uemura 
fails 1o disclose a niethod for ma.king a ceranisc fiber from a precera^-sic poivsr^e;-. As a 
distinct product from a new process, claim 8 is patentaOie under a produci-by-process 
analysis, 

Appeilants respectfully request the reversal of the rejection of currently pending 
Claims 7-S, and allowance of these claims foiihvyilh, for the reasons set forth above and 
in the Appeal Boat 

Respeci^u! y suom led 

Date: September 2?, 2000 .1 ^ 

Jonatnan Jaech 
Attorney for AppNcant 
RegistratEon No. 41 ,091 
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